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1. Build a sustainable National Environmental Public Health Tracking 
Network

2. Enhance Environmental Public Health Tracking Workforce and 
Infrastructure

3. Disseminate Information to Guide Policy, Practice, and Other 
Actions to Improve the Nation’s Health

4. Advance Environmental Public Health Science and Research

5. Foster Collaboration Among Health and Environmental Programs

GOALS



  

What makes an indicator 
actionable?

• Scientific validity
• Measurement validity
• Probability of response



  

Benjamin Franklin’s Actionable 
Indicator of How to Decrease the 

Mortality of a Yellow Fever 
Epidemic



  

Benjamin Franklin’s Actionable 
Indicator of How to Decrease the 

Mortality of a Yellow Fever 
Epidemic

• Based on reports from a Yellow Fever 
epidemic in the Barbadoes, Franklin noted 
that the death rate declined dramatically 
when the doctors ran out of medicine.  



  

A. Murray, M.D.
1828

Dancing with proper limitations is 
a salutary exercise, but when 
violent  and long continued in a 
crowded room, it is extremely 
pernicious, and has hurried many 
young people to the grave.



  

Fun with Numbers: Efficiency Indicator for 
Complex Clinical Research



  

Fun with Numbers: Efficiency Indicator for 
Complex Clinical Research

Indicator: The ratio of the number of 
patients who are subjects, divided by the 
number of scientists who are coauthors of 
the published paper.

 Any ratio above one is considered efficient



  

Searching for keys under the 
lamp post

• If blood lipids were more readily measurable 
than blood glucose - would diabetes be 
considered primarily a lipid disease rather 
than a carbohydrate disease?

• How would this affect actions taken to 
control diabetes?





  

Examples of NAAQS Standards for 
which the wrong measurement parameters 

impaired the effectiveness of the action



  

Examples of NAAQS Standards for 
which the wrong measurement parameters 

impaired the effectiveness of the action

• Particulates: TSP to PM10 to PM2.5



  

Examples of NAAQS Standards for 
which the wrong measurement parameters 

impaired the effectiveness of the action

• Particulates: TSP to PM10 to PM2.5

• Ozone: 1 hr to 8 hr averaging time 



  

Measurability vs Actionability

• If actionability is based on temporal or 
geographic factors, than measurement 
should also be based on these temporal or 
geographic factors



  

Ambient vs Internal Measures
of Carbon Monoxide: 
Measurement Validity

• Ambient measurement:  appropriate placement of 
ambient monitor is challenging due to wide 
variation in CO levels in those outdoor micro-zones 
which are targeted for public health protection 
under Clean Air Act

• Internal measurement: high measurement validity as 
an integrated measure of personal CO exposure 
over 8-12 hours,  and high scientific validity as an 
indicator of exposure and a predictor of effect



  

Ambient vs Internal Measures
of Carbon Monoxide: 

Actionability

• Ambient measurement: directly related to 
sources controllable under Clean Air Act

• Internal measurement: highly confounded in 
relation to outdoor automotive sources by 
exposure to cigarette smoke and by 
production of CO in normal metabolism



  

The Role of Predictability in 
Actionability: 

Hantavirus in Southwest
• El Nino – Southern Oscillation
• Unusual heavy rains in spring in Southwest
• Increase in rodent food (grasshoppers, pinion

nuts)
• Increase in rodent population (and snakes)
• Increased human contact with rodents and their 

detritus (also sprawl, ecotourism)
• Higher incidence of human Hantavirus infections
• Increased mortality from Hantavirus infections



  

Achieving Actionability

• Probability of response
– Technical feasibility
– Legal
– Economic
– Social
– Political
– Communicability (“Attracting attention with 

data”)



  



  



  



  



  



  



  



  



  

National Environmental 
Public Health Tracking 

Program – Network 
Implementation RFA

David J. Marchetto, M.S., C.P.H.
District Epidemiology Manager

PA Department of Health



  

Core Data Measures
• Asthma Hospitalizations
• Myocardial Infarction Hospitalizations
• Ozone and Particulate Matter Hazards or 

Exposures
• Water Contaminants
• Birth Defects, Cancer, Child Blood Lead 

Levels, Vital Statistics
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ROLE OF BIOMARKERS
LEAD VS ASBESTOS

• Lead  
– IQ and blood pressure measurable in all
– Blood lead levels measurable in all

• Asbestos
– Pulmonary function measurable in all
– Lung asbestos levels measurable only at high 

doses as pulmonary fibrosis



  

John Ben Snow
1813-1858

• Considered as founder of epidemiology
– Used careful statistical analysis and an 

intervention to determine that cholera was a 
waterborne disease

– Ended London cholera epidemic by causing 
removal of handle from Broad Street pump

– Discovery antedated germ theory of disease



  

Vinten-Johansen P, et al.  
Cholera, Chloroform, and the 
Science of Medicine:  A Life of 
John Snow.  New York:  Oxford 
University Press.  2003.



  

Milestones in 
the History of Anesthesia

• 1846:  First use of ether for anesthesia by 
William Morton at Harvard

• 1846:  First use of ether for anesthesia in 
England



  

Milestones in 
the History of Anesthesia

• Public reluctance overcome when Queen 
Victoria in 1853 gave birth to her eighth 
child while undergoing chloroform 
anesthesia



  

Milestones in 
the History of Anesthesia

• Public reluctance overcome when Queen 
Victoria in 1853 gave birth to her eighth 
child while undergoing chloroform 
anesthesia

JOHN SNOW WAS 
THE ANESTHESIOLOGIST



  

Snow’s early experiments with chloroform

Vinten-Johansen P, et al.  Cholera, Chloroform, and the Science of Medicine:  A Life of John 
Snow.  New York:  Oxford University Press.  2003.

1/222.5 grains (162 mg)/100 
cubic inches air

5th

1/282 grains (129.6 mg)/100 
cubic inches air

4th

1/10,8571.5 grains (97.2 mg)/100 
cubic inches air

3rd

1/16,2851 grain *64.8 mg)/100 
cubic inches air

2nd

Chloroform/blood 
concentration

Quantity of 
chloroform/airDegree of narcotism



  

John Snow
Pulmonary Toxicologist

• Animal studies of respiratory mechanics and 
gas exchange

• Cholera could not be due to inhalation



  

The Broad Street Pump as a Model for a 
Successful Public Health Impact

(Model One)

Replicate the intervention elsewhere and by 
others.

4.

Determine if the intervention is associated with 
success.

3.

Intervene based on this data.2.

Gather data about a public health problem 
without the need for scientific understanding 
of causal relationships.

1.



  

The Broad Street Pump as a Model of a 
Successful Public Health Impact 

(Model Two)

Replicate the intervention elsewhere and by 
others.

4.

Determine if the intervention is associated with 
success.

3.

Intervene based on this data.2.

Gather data about a public health problem 
in the context of understanding the basic 
science.

1.



  

Science consists of going up 
alleys to see if they are 

blind



  

Measurable vs Meaningful vs 
Actionable

• Measurable does not necessarily equal meaningful
• Meaningful does not necessarily equal actionable
• The first step in Quality Assurance of a 

measurement is to establish the Data Quality 
Objective (DQO)

• For an actionable indicator, the DQO must be based 
on the quality of the data that will be useful or 
necessary for effective decision making



  

Rationale for Environmental 
Indicator Sample Bank

THE ONLY CERTAIN PREDICTION 
FOR THE NEXT DECADE IS THAT 
THERE WILL BE AT LEAST ONE 
MAJOR ENVIRONMENTAL 
PROBLEM THAT NO ONE NOW 
PREDICTS.



  

Chinese 5th Grader,             
quoted in World Press Review, 
 November, 1997

When I grow up, I want to be a 
business mogul, live in a villa in the 
suburbs, wear a suit by Pierre 
Cardin, and drive a Mercedes-Benz 
600 to work in Beijing.





  

Political determinants of 
actionability 

• Term of office
• Whose idea is it, or was it?
• Economic Implications
• Count the votes

– electorate
– peers

• Media power
– Does it fit media needs?
– Is there a “bad guy”?
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